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Question #: 1 

1D: 54847 All of the following are risk factors for infective endocarditis (IE) EXCEPT: 

Corect 

© Flag au Select one: 

(exe REO 
(ees Rose Wang (ID: 113212) this answer is correct. The majority of IE cases occur in patients 
aon over the age of 60. Older patients are more likely to develop degenerative valve disease 
60 and to require valve replacement, both of which are associated with an increased risk of 
years ae 


Poor dentition or dental infection % 
Presence of an intravascular device * 


Chronic hemodialysis % 


| Correct] 
Marks for this submission: 1.00/1.00. 
TOPIC: Endocarditis 


LEARNING OBJECTIVE: 
To understand the risk factors involved in the development of endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


Depending on the patient population, the microbiology of IE can vary. The majority of cases are caused by 
gram-positive organisms and the three most common causes of IE are staphylococci, streptococci, and 
enterococci. IE in intravenous drug users is most commonly due to Staphylococcus aureus infection. 
Streptococcal IE is a common cause of community-acquired native valve IE. Coagulase-negative 
staphylococci are less virulent and mostly involved in prosthetic valve endocarditis. Gram-negative organisms 
are rare causes of IE. 


A variety of factors predispose to the development of IE, including age greater than 60 years, poor dentition 
or dental infection, presence of an intravascular device, and chronic hemodialysis. Most IE cases occur in 
patients over the age of 60. Older patients are more likely to develop degenerative valve disease and to 
require valve replacement, both of which are associated with an increased risk of IE. Poor dentition and 
dental infection are risk factors for IE due to oral flora. The presence of an intravenous catheter or an invasive 
intravascular procedure can cause bacteremia complicated by IE, Hemodialysis patients are at significant risk 
for IE due to intravascular access, calcific valvular disease, and immune impairment. Other risk factors for IE 
include male gender, injection drug use, congenital heart disease, and prosthetic valves. 


RATIONALE: 
Correct Answer: 
* Age less than 60 years - The majority of IE cases occur in patients over the age of 60. Older patients 


are more likely to develop degenerative valve disease and to require valve replacement, both of which 
are associated with an increased risk of IE. 


Incorrect Answers: 


e Poor dentition or dental infection - Due to oral flora, poor dentition and dental infection are risk 
factors for IE. 


* Presence of an intravascular device - The presence of an intravenous catheter or an invasive 
intravascular procedure can cause bacteremia complicated by IE. 


* Chronic hemodialysis - Hemodialysis patients are at significant risk for IE due to intravascular access, 
calcific valvular disease, and immune impairment. 


Question #: 2 


1D: 54838 


Corect 


TAKEAWAY/KEY POINTS: 


Risk factors for IE include age greater than 60 years, poor dentition or dental infection, presence of an 
intravascular device, and chronic hemodialysis. 


REFERENCE: 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation. 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 


The correct answer is: Age less than 60 years 


A 57 year old woman is scheduled for a major dental extraction in 3 days. Her past medical history 
indudes a previous episode of infective endocarditis (IE). She reports experiencing urticaria after 
taking penicillin approximately 10 years ago. 


Should this patient receive antibiotic prophylaxis prior to her dental procedure? 


Select one: 


Yes, she should take amoxicillin 2 g orally 1 hour before the procedure % 
Yes, she should take clindamycin 600 mg orally 1 hour before the procedure X% 


Yes, she shoùld take a 
A a Rose Wang (ID:113212) this answer is correct. Since cephalexin 


a ee has a different side chain than penicillin, it is an appropriate 
choice for prophylaxis. 


No, the most recent guidelines do not recommend prophylaxis in this situation ¥ 


Marks for this submission: 
TOPIC: Endocarditis 


-00/1.00. 


LEARNING OBJECTIVE: 


To understand the appropriate regimens for antibiotic prophylaxis to prevent endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 

The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


Due to the severity of IE, expert consensus guidelines recommend antibiotic prophylaxis for patients with 
certain underlying cardiac conditions undergoing procedures known to cause bacteremia, Cardiac conditions 
associated with the highest risk of negative outcomes from IE include prosthetic heart valves, history of IE, 
congenital heart disease, and heart transplant recipients with cardiac valvular disease. 


For patients with these conditions, antibiotic prophylaxis is recommended for all dental procedures that 
involve manipulation of gingival tissue or the periapical region of teeth or perforation of the oral mucosa. 
Prophylaxis is not needed for routine anesthetic injections through non-infected tissue, taking dental 
radiographs, placement of removable prosthodactor or orthodoctic appliances, adjustment of orthodontic 
appliances, placement of orthodoctic brackets, shedding of deciduous teeth, and bleeding from trauma to 
the lips or oral mucosa. 

If antibiotic prophylaxis is indicated, the antibiotic should be administered as a single dose 30-60 minutes 
prior to the procedure. If the dose is missed before the procedure, it may be given for up to 2 hours after the 
procedure. Antibiotic prophylaxis should be directed against viridans group streptococci. A single 2 g dose of 
amoxicillin is the preferred option because it is well absorbed and provides high and sustained serum 
concentrations. For penicillin-allergic patients, cephalexin 2 g, azithromycin 500 mg, doxycycline 100 mg or 
clarithromycin 500 mg is recommended. 


RATIONALE: 
Correct Answer: 


* Yes, she should take cephalexin 2 g orally 1 hour before the procedure - Since cephalexin has a 
different side chain than penicillin, it is an appropriate choice for prophylaxis. 


Incorrect Answers: 


* Yes, she should take amoxicillin 2 g orally 1 hour before the procedure - Given her history of 
urticaria with prior penicillin use, amoxicillin would not be an appropriate choice, 


e Yes, she should take clindamycin 600 mg orally 1 hour before the procedure - Clindamycin is not 
recommended for prophylactic treatment. 


* No, the most recent guidelines do not recommend prophylaxis in this situation - Antibiotic 
prophylaxis is indicated because of the patient's history of previous IE and the fact that the extraction 
will involve gingival manipulation and perforation of the oral mucosa. 


Question #: 3 


1D: 54846 


Corect 


P Flag question 


Send Feedback 


TAKEAWAY/KEY POINTS: 


Penicillins should not be administered to patients with a previous history of urticaria, angioedema, or 
anaphylaxis after taking a penicillin. Azithromycin, doxycycline, cephalexin, or clarithromycin are 
recommended instead for antibiotic prophylaxis prior to dental procedures if deemed necessary. 


REFERENCE: 


[1] Wilson W, Taubert KA, Gewitz M et al. Prevention of infective endocarditis: guidelines from the American 
Heart Association: a guideline from the American Heart Association Rheumatic Fever, Endocarditis, and 
Kawasaki Disease Committee, Council on Cardiovascular Disease in the Young, and the Council on Clinical 
Cardiology, Council on Cardiovascular Surgery and Anesthesia, and the Quality of Care and Outcomes 
Research Interdisciplinary Working Group. Circulation. 2007;116(15):1736-54. 
doi:10.1161/CIRCULATIONAHA. 106.183095 


[2] Gin A. Infective endocarditis—management and prevention. In: Compendium of Therapeutic Choices. 
Ottawa, ON: Canadian Pharmacists Association. https//myrxtxca. 


The correct answer is: Yes, she should take cephalexin 2 g orally 1 hour before the procedure 


All of the following statements regarding daptomycin are true EXCEPT: 


Select one: 
Myopathy and rhabdomyolysis are potential side effects with daptomycin use % 
Peripheral neuropathy has been observed with daptomycin therapy % 


Routine creatine w 


kinds Rose Wang (ID:113212) this answer is correct. Creatine kinase levels should be 
monitoring is monitored at least once weekly. Daptomycin should be discontinued in patients 
not regained with symptomatic myopathy and creatine kinase >5 times the upper limit of 


normal or in asymptomatic patients with creatine kinase 210 times the upper 


heaney limit ofnormal. 


use 


Daptomycin is dosed once daily for patients with normal renal function % 


Marks for this submission: 1.00/1.00. 
TOPIC: Endocarditis 


LEARNING OBJECTIVE: 


To understand the adverse effects and dosing of daptomycin. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


Depending on the patient population, the microbiology of IE can vary. The majority of cases are caused by 
gram-positive organisms and the three most common causes of IE are staphylococci, streptococci, and 
enterococci. IE in intravenous drug users is most commonly due to Staphylococcus aureus infection. 
Streptococcal IE is a common cause of community-acquired native valve IE. Coagulase-negative 
staphylococci are less virulent and mostly involved in prosthetic valve endocarditis. Gram-negative organisms 
are rare causes of IE. 


Daptomycin can be used as an alternative to vancomycin for methicillin-resistant Staphylococcus aureus 
(MRSA) endocarditis. Daptomycin is generally dosed at 6 mg/kg IV once daily in patients with normal renal 
function, Higher doses of 8-10 mg/kg IV daily may be warranted in critically ill patients. Daptomycin requires 
dose adjustment if creatinine clearance is less than 30 mL/min. Adverse effects associated with daptomycin 
therapy include myopathy, rhabdomyolysis, and peripheral neuropathy. Serum creatine kinase levels should 
be monitored at least once weekly. Daptomycin should be discontinued in patients with symptomatic 
myopathy and creatine kinase >5 times the upper limit of normal or in asymptomatic patients with creatine 
kinase >10 times the upper limit of normal. Patients should be monitored for new-onset or worsening 
neuropathy while on daptomycin. 


RATIONALE: 
Correct Answer: 
* Routine creatine kinase monitoring is not required with daptomycin use - Creatine kinase levels 
should be monitored at least once weekly. Daptomycin should be discontinued in patients with 


symptomatic myopathy and creatine kinase >5 times the upper limit of normal or in asymptomatic 
patients with creatine kinase >10 times the upper limit of normal. 


Incorrect Answers: 


* Myopathy and rhabdomyolysis are potential side effects with daptomycin use - Daptomycin has 
been associated with an increased incidence of myopathy and rhabdomyolysis. 


* Peripheral neuropathy has been observed with daptomycin therapy - Symptoms suggestive of 
peripheral neuropathy have been observed with treatment. Patients should be monitored for new- 


Question #: 4 


ID: 54840 
Corect 


Fag question 


[Sera Feectocs 


onset or worsening neuropathy. 


* Daptomycin is dosed once daily for patients with normal renal function - Daptomycin is generally 
dosed once a day and requires dose adjustment in patients with creatinine clearance less than 30 
mL/min, 


TAKEAWAY/KEY POINTS: 


Daptomycin is dosed once daily for patients with normal renal function, Adverse effects associated with 
daptomycin therapy include myopathy, rhabdomyolysis, and peripheral neuropathy. Serum creatine kinase 
levels should be monitored at least once weekly. Daptomycin should be discontinued in patients with 
symptomatic myopathy and creatine kinase >5 times the upper limit of normal or in asymptomatic patients 
with creatine kinase >10 times the upper limit of normal. 


REFERENCE: 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation. 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 


The correct answer is: Routine creatine kinase monitoring is not required with daptomycin use 


A 27 year old female intravenous drug user has been diagnosed with tricuspid valve endocarditis 
based on presenting signs and symptoms and a transthoracic echocardiogram. Her past medical 
history is unremarkable for any other conditions. Blood cultures were drawn and the preliminary 
gram stain results show gram-positive cocci in clusters growing in 2 out of 2 sets. The patient has no 
known drug allergies. 


Which empiric treatment is the most appropriate? 


Select one: 
Cloxacillin % 
Gentamicin * 
Ceftriaxone *. 
Ne eels a Rose Wang (ID:113212) this answer is correct. Vancomycin will adequately cover 


methicillin-resistant Staphylococcus aureus (MRSA) as well as other staphylococci, 
while awaiting speciation and sensitivity results. 


Marks for this submission: 


TOPIC: Endocarditis 


.00/1.00. 


LEARNING OBJECTIVE: 
To understand the antimicrobial treatment of infective endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 

The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


Depending on the patient population, the microbiology of IE can vary. The majority of cases of IE is caused 
by gram-positive organisms and the three most common causes of IE are staphylococci, streptococci, and 
enterococci. IE in intravenous drug users is most commonly due to Staphylococcus aureus infection. 
Streptococcal IE is a common cause of community-acquired native valve IE. Coagulase-negative 
staphylococci are less virulent and mostly involved in prosthetic valve endocarditis. Gram-negative organisms 
are rare causes of IE. 


Blood cultures with preliminary gram stain results showing gram-positive cocci in clusters indicate potential 
staphylococcal endocarditis. The specific treatment regimen is dependent upon whether or not the pathogen 
is sensitive to methicillin and other beta-lactam antibiotics. Cloxacillin or cefazolin is the mainstay of therapy 
for isolates susceptible to methicillin. Vancomycin is the drug of choice for isolates resistant to methicillin. 


RATIONALE: 
Correct Answer: 


* Vancomycin - Vancomycin will adequately cover methicillin-resistant Staphylococcus aureus (MRSA) as 
well as other staphylococci, while awaiting speciation and sensitivity results. 


Incorrect Answers: 


© Cloxacillin - This antibiotic does not have activity against methicillin-resistant Staphylococcus aureus 
(MRSA), which is a common cause of endocarditis in intravenous drug users. 


* Gentamicin - This antibiotic does not have activity against methicillin-resistant Staphylococcus aureus 
(MRSA), which is a common cause of endocarditis in intravenous drug users. 


* Ceftriaxone - This antibiotic does not have activity against methicillin-resistant Staphylococcus aureus 
(MRSA), which is a common cause of endocarditis in intravenous drug users. 


TAKEAWAY/KEY POINTS: 
Vancomycin is the drug of choice for the empiric treatment of potential MRSA infective endocarditis. 


REFERENCE: 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation. 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 


The correct answer is: Vancomycin 


Question #: 5 
10,54827 A patient with a prosthetic heart valve is going for a dental procedure. 
Coast 
sag quston Which of the following procedures is antibiotic prophylaxis recommended for? 
(Sena Fee 


Select one: 
Dental radiagraphy of posterior tooth for preparation of a crown ¥ 
Placement of removable orthodontic appliance * 
Extraction of v 
eRieaba peer Rose Wang (ID:113212) this answer is correct. This procedure involves 


tooth and biopsy manipulation of gingival tissue and the periapical region of teeth, thus 
antibiotic prophylaxis is warranted. 


Shedding of deciduous teeth X% 


| Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Endocarditis prophylaxis 


LEARNING OBJECTIVE: 
To identify patients that would benefit from antibiotic prophylaxis to prevent endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


The clinical manifestations of IE are variable and non-specific. Fever is the most common symptom of IE, and 
is often associated with chills, anorexia, and malaise. Other symptoms include headache, malaise, myalgias, 
arthralgias, night sweats, and abdominal pain. Laboratory findings in patients with IE are also relatively non- 
specific and can include elevated inflammatory markers (e.g. erythrocyte sedimentation rate, C-reactive 
protein), normocytic anemia, and elevated white blood cell count. 


Due to the severity of IE, expert consensus guidelines recommend antibiotic prophylaxis for patients with 
certain underlying cardiac conditions undergoing procedures known to cause bacteremia. Cardiac conditions 
associated with the highest risk of negative outcomes from IE include prosthetic heart valves, history of IE, 
congenital heart disease, and heart transplant recipients with cardiac valvular disease. 


For patients with these conditions, antibiotic prophylaxis is recommended for all dental procedures that 
involve manipulation of gingival tissue or the periapical region of teeth or perforation of the oral mucosa. 
Prophylaxis is not needed for routine anesthetic injections through non-infected tissue, taking dental 
radiographs, placement of removable prosthodactor or orthodoctic appliances, adjustment of orthodontic 
appliances, placement of orthodoctic brackets, shedding of deciduous teeth, and bleeding from trauma to 
the lips or oral mucosa. 


RATIONALE: 
Correct Answer: 


* Extraction of anterior permanent tooth and biopsy - This procedure involves manipulation of 
gingival tissue and the periapical region of teeth, thus antibiotic prophylaxis is warranted. 


Incorrect Answers: 


* Dental radiography of posterior tooth for preparation of a crown - Antibiotic prophylaxis is not 
required because there is no manipulation of the gingival tissue or periapical region of the tooth or 
perforation of the oral mucosa. 


Placement of removable orthodontic appliance - Antibiotic prophylaxis is not required because 
there is no manipulation of the gingival tissue or periapical region of the tooth or perforation of the 
oral mucosa. 


Shedding of deciduous teeth - Antibiotic prophylaxis is not required because there is no 
manipulation of the gingival tissue or periapical region of the tooth or perforation of the oral mucosa. 


Question #: 6 


1D: 54843 


Corect 


TAKEAWAY/KEY POINTS: 


Antibiotic prophylaxis to prevent IE is recommended for patients with cardiac conditions associated with high 
risk of negative outcomes from IE undergoing certain dental procedures. 


REFERENCE: 


[1] Wilson W, Taubert KA, Gewitz M et al. Prevention of infective endocarditis: guidelines from the American 
Heart Association: a guideline from the American Heart Association Rheumatic Fever, Endocarditis, and 
Kawasaki Disease Committee, Council on Cardiovascular Disease in the Young, and the Council on Clinical 
Cardiology, Council on Cardiovascular Surgery and Anesthesia, and the Quality of Care and Outcomes 
Research Interdisciplinary Working Group. Circulation. 2007;116(15):1736-54. 
doi:10.1161/CIRCULATIONAHA.106.183095 

[2] Gin A. Infective endocarditis—management and prevention. In: Compendium of Therapeutic Choices. 
Ottawa, ON: Canadian Pharmacists Association. https://myrxtxca. 


The correct answer is: Extraction of anterior permanent tooth and biopsy 


All of the following are criteria for infective endocarditis (IE) antibiotic prophylaxis EXCEPT: 


Select one: 
Prosthetic valve % 
Previous infective endocarditis % 
Congenital heart disease * 


Congestive w p 
Kean Rose Wang (ID:113212) this answer is correct. This is not one of the cardiac 
failure conditions associated with the highest risk of negative outcomes from IE. Thus, 
antibiotic prophylaxis is not recommended. 
Correct 


Marks for this submission: 1.00/1.00. 
TOPIC: Endocarditis 


LEARNING OBJECTIVE: 


To identify patients that would benefit from antibiotic prophylaxis to prevent endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


The clinical manifestations of IE are variable and non-specific. Fever is the most common symptom of IE, and 
is often associated with chills, anorexia, and malaise. Other symptoms include headache, malaise, myalgias, 
arthralgias, night sweats, and abdominal pain. Laboratory findings in patients with IE are also relatively non- 
specific and can include elevated inflammatory markers (e.g., erythrocyte sedimentation rate, C-reactive 
protein), normocytic anemia, and elevated white blood cell count. 


Due to the severity of IE, expert consensus guidelines recommend antibiotic prophylaxis for patients with 
certain underlying cardiac conditions undergoing procedures known to cause bacteremia, Cardiac conditions 
associated with the highest risk of negative outcomes from IE include prosthetic heart valves, a history of IE, 
congenital heart disease, and heart transplant recipients with cardiac valvular disease. 


For patients with these conditions, antibiotic prophylaxis is recommended for all dental procedures that 
involve manipulation of gingival tissue or the periapical region of teeth or perforation of the oral mucosa. 
Prophylaxis is not needed for routine anesthetic injections through non-infected tissue, taking dental 
radiographs, placement of removable prosthodontic or orthodontic appliances, adjustment of orthodontic 
appliances, placement of orthodontic brackets, shedding of deciduous teeth, bleeding from trauma to the 
lips or oral mucosa. 


RATIONALE: 
Correct Answer: 


e Congestive heart failure - This is not one of the cardiac conditions associated with the highest risk of 
negative outcomes from IE. Thus antibiotic prophylaxis is not recommended. 


Incorrect Answers: 


* Prosthetic valve - This is one of the cardiac conditions associated with the highest risk of negative 
outcomes from IE. Thus, antibiotic prophylaxis may be warranted. 


e Previous infective endocarditis - This is one of the cardiac conditions associated with the highest 
risk of negative outcomes from IE. Thus, antibiotic prophylaxis may be warranted. 


* Congenital heart disease - This is one of the cardiac conditions associated with the highest risk of 
negative outcomes from IE, Thus, antibiotic prophylaxis may be warranted. 


TAKFAWAV/KFV POINTS: 


(Question #: 7 
1D: 54832 
Corect 


Flag 


(See = 


Antibiotic prophylaxis is recommended for patients with certain underlying cardiac conditions undergoing 
procedures known to cause bacteremia, Cardiac conditions associated with the highest risk of negative 
outcomes from IE include prosthetic heart valves, a history of IE, congenital heart disease, and heart 
transplant recipients with cardiac valvular disease. 


REFERENCE: 


[1] Wilson W, Taubert KA, Gewitz M et al. Prevention of infective endocarditis: guidelines from the American 
Heart Association: a guideline from the American Heart Association Rheumatic Fever, Endocarditis, and 
Kawasaki Disease Committee, Council on Cardiovascular Disease in the Young, and the Council on Clinical 
Cardiology, Council on Cardiovascular Surgery and Anesthesia, and the Quality of Care and Outcomes 
Research Interdisciplinary Working Group. Circulation. 2007;116(15):1736-54. 
doi:10.1161/CIRCULATIONAHA.106.183095 


[2] Gin A. Infective endocarditis—management and prevention. In: Compendium of Therapeutic Choices. 
Ottawa, ON: Canadian Pharmacists Association. https://myrxtxca. 


The correct answer is: Congestive heart failure 


A 63 year old female presents to the emergency department complaining of fever and weakness for 
the past 3 weeks. She had undergone a hysterectomy along with vaginal repair for uterus prolapse 8 
weeks ago. Blood cultures are pending but the echocardiogram shows a vegetation. Infective 
endocarditis is suspected. 


The most likely organism causing infective endocarditis in this patient is: 


Select one: 


Staphylococcus epideimidis * 


Enterococcus s” 


faecalis Rose Wang (ID: 113212) this answer is correct. Enterococcus species are often 


associated with genitourinary and gastrointestinal procedures, as they are part of 
the normal flora of the genitourinary and gastrointestinal tracts. 


Staphylococcus aureus % 
Klebsiella oxytoca % 


(correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Endocarditis 


LEARNING OBJECTIVE: 
To identify the common bacterial pathogens involved in infective endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


The clinical manifestations of IE are variable and non-specific. Fever is the most common symptom of IE, and 
is often associated with chills, anorexia, and malaise. Other symptoms include headache, malaise, myalgias, 
arthralgias, night sweats, and abdominal pain. Laboratory findings in patients with IE are also relatively non- 
specific and can include elevated inflammatory markers (e.g., erythrocyte sedimentation rate, C-reactive 
protein), normocytic anemia, and elevated white blood cell count. 


Depending on the patient population, the microbiology of IE can vary. The majority of cases are caused by 
gram-positive organisms and the three most common causes of IE are staphylococci, streptococci, and 
enterococci. IE in intravenous drug users is most commonly due to Staphylococcus aureus, Streptococcal IE is 
a common cause of community-acquired native valve IE. Enterococcus species are often associated with 
genitourinary and gastrointestinal procedures. Coagulase-negative staphylococci are mostly involved in 
prosthetic valve endocarditis. Gram-negative organisms are rare causes of IE. 


RATIONALE: 
Correct Answer: 
e Enterococcus faecalis - Enterococcus species are often associated with genitourinary and 


gastrointestinal procedures, as they are part of the normal flora of the genitourinary and 
gastrointestinal tracts. 


Incorrect Answers: 


* Staphylococcus epidermidis - Coagulase-negative staphylococci are mostly involved in prosthetic 
valve endocarditis. 


* Staphylococcus aureus - IE in intravenous drug users is most commonly due to Staphylococcus 
aureus infection. 


e Klebsiella oxytoca - Gram-negative organisms rarely cause IE because they adhere less readily to 
cardiac valves than gram-positive bacteria. 


Question #: 8 


1D: 54825 
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TAKEAWAY/KEY POINTS: 


Enterococcus species are found in the normal flora of the genitourinary and gastrointestinal tracts, thus are 
likely to be associated with IE secondary to genitourinary and gastrointestinal procedures. 


REFERENCE: 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation. 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 


The correct answer is: Enterococcus faecalis 


The most common causative organism in an intravenous drug user presenting to the emergency department 
with suspected endocarditis is: 


Select one: 


Staphylococcus ¥ 
aureus 


Rose Wang (ID:113212) this answer is correct, Greater than 30% of cases of 
infective endocarditis in intravenous drug users are caused by S, aureus. 


Viridans group streptococci % 
Escherichia coli ® 
Staphylococcus epidermidis % 


{Correct | 
Marks for this submission: 1.00/1.00. 
TOPIC: Endocarditis 


LEARNING OBJECTIVE: 
To identify the common bacterial pathogens involved in infective endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


The clinical manifestations of IE are variable and non-specific. Fever is the most common symptom of IE, and 
is often associated with chills, anorexia, and malaise. Other symptoms include headache, malaise, myalgias, 
arthralgias, night sweats, and abdominal pain. Laboratory findings in patients with IE are also relatively non- 
specific and can include elevated inflammatory markers (e.g. erythrocyte sedimentation rate, C-reactive 
protein), normocytic anemia, and elevated white blood cell count. 


Depending on the patient population, the microbiology of IE can vary. The majority of cases are caused by 
gram-positive organisms and the three most common causes of IE are staphylococci, streptococci, and 
enterococci. IE in intravenous drug users is most commonly due to Staphylococcus aureus infection. 
Streptococcal IE is a common cause of community-acquired native valve IE. Coagulase-negative 
staphylococci are less virulent and mostly involved in prosthetic valve endocarditis. Gram-negative organisms 
are rare causes of IE. 


RATIONALE: 
Correct Answer: 


* Staphylococcus aureus - Greater than 50% of cases of infective endocarditis in intravenous drug users 
are caused by $. aureus. 


Incorrect Answers: 


iridans group streptococci - Viridans group streptococci are more common pathogenic agents for 
community-acquired endocarditis in patients who are not intravenous drug users. 


* Escherichia coli - Gram-negative bacteria (e.g. E col) do not commonly cause infective endocarditis 
because they adhere less readily to cardiac valves than gram-positive bacteria. 


* Staphylococcus epidermidis - Coagulase-negative staphylococci (e.g. S. epidermidis) are the most 
frequently encountered pathogens in prosthetic valve endocarditis and are less likely to cause 
endocarditis in intravenous drug users than S. aureus. 


TAKEAWAY/KEY POINTS: 
S. aureus is the most common cause of infective endocarditis in intravenous drug users. 


REFERENCE: 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation. 2015:132(15):1435-86. doi:10.1 161 /cir.0000000000000296. 
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Waltham, MA.: UpToDate; 2019. www.uptodate.com. 


The correct answer is: Staphylococcus aureus 


Rifampin is an antibiotic that is often used to treat prosthetic valve endocarditis. Which of the following 
statements is NOT true regarding rifampin? 


Select one: 


Rifampin can cause orange or red-orange discolouration of body fluids (e.g. urine, saliva, sweat) % 


CK (creatine kinase) levels should be {v 


monitored weekly for patients on rifampin Rose Wang (ID:113212) this answer is 


correct. Rifampin is not known to affect CK 
levels. 


Rifampin should only be used in combination with other antibiotics % 


Rifampin may result in decreased INR (international normalized ratio) when used concomitantly X 
with warfarin 


Marks for this submission: 1.00/1.00. 
TOPIC: Endocarditis 


LEARNING OBJECTIVE: 
To review the common side effects and drug interactions associated with rifampin. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface, fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


The clinical manifestations of IE are variable and non-specific. Fever is the most common symptom of IE and 
is often associated with chills, anorexia, and malaise. Other symptoms include headache, malaise, myalgias, 
arthralgias, night sweats, and abdominal pain. Laboratory findings in patients with IE are also relatively non- 
specific and can include elevated inflammatory markers (e.g. erythrocyte sedimentation rate, C-reactive 
protein), normocytic anemia, and elevated white blood cell count. 


Rifampin is an antibiotic that is commonly used for the treatment of prosthetic valve endocarditis. It should 
only be used in combination with other antibiotics because resistance develops rapidly when this agent is 
used alone. Rifampin typically causes an orange or red-orange discolouration of body fluids (e.g. urine, 
sweat, saliva, tears). Other side effects associated with rifampin include nausea, vomiting, hepatotoxicity, and 
thrombocytopenia. Rifampin is a potent inducer of multiple drug-metabolizing enzymes, such as CYP3A4 and 
CYP2C19. As a result, it may reduce levels of many other drugs, including cyclosporine, tacrolimus, phenytoin, 
and warfarin. 


RATIONALE: 
Correct Answer: 


+ CK (creatine kinase) levels should be monitored weekly for patients on rifampin - Rifampin is not 
known to affect CK levels. 


Incorrect Answers: 


© Rifampin can cause orange or red-orange discolouration of body fluids (e.g. urine, saliva, sweat) 
- Orange or red-orange discolouration of body fluids is a common side effect of rifampin. 


Rifampin should only be used in combination with other antibiotics - Rifampin should only be 
used in combination with other antibiotics because resistance develops rapidly when this agent is 
used alone. 


© Rifampin may result in decreased INR (international normalized ratio) when used concomitantly 
with warfarin - Rifampin is a potent inducer of multiple drug-metabolizing enzymes (e.g. CYP3A4, 
CYP2C19) and is known to increase the metabolism of warfarin. 


TAKEAWAY/KEY POINTS: 


Rifampin is commonly used for the treatment of prosthetic valve endocarditis and should only be used in 
combination with other antibiotics. A common side effect of rifampin is orange or red-orange discolouration 
of body fluids. Rifampin is also a potent inducer of multiple drug-metabolizing enzymes. 


REFERENCE: 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation. 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 


[2] Gin A. Infective endocarditix—management and prevention. In: Compendium of Therapeutic Choices. 
Ottawa, ON: Canadian Pharmacists Association. https://mynxtxca. 
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Ine correct answer Is: UK (creatine kinase) levels snouia pe monitorea weekly Tor patients on ntampin 


A 63 year old woman has signs and symptoms consistent with infective endocarditis. 2 sets of blood 
cultures are positive for Streptococcus oralis (penicillin MIC 0.1 mcg/mL). There is a vegetation on 
the native heart valve. The patient has no known drug allergies and has normal renal function. 


The most appropriate antimicrobial regimen for this patient is: 


Select one: 


Vancomycin for 4 weeks X 


Penicillin v 
Gior4 Rose Wang (ID:113212) this answer is correct. The MIC is less than 0.1 meg/mL, 
ees indicating that the organism is highly penicillin-susceptible. Thus, penicillin G 


monotherapy would be the drug of choice in this scenario. 


Ceftriaxone plus gentamicin for 4 weeks % 


Penicillin G plus gentamicin for 4 weeks ® 


Marks for this submission: 1.00/1.00. 
TOPIC: Endocarditis 


LEARNING OBJECTIVE: 


To understand the antimicrobial treatment of infective endocarditis. 


BACKGROUND: 


Infective endocarditis (IE) is a potentially life-threatening infection of the endocardial surface of the heart. 
The pathophysiology of IE involves a combination of injury or trauma to the cardiac endothelial surface. fibrin 
deposition, and bacterial adherence. Complications of IE include heart failure, glomerulonephritis, mycotic 
aneurysm, and emboli to extracardiac sites. 


Depending on the patient population, the microbiology of IE can vary. The majority of cases of IE is caused 
by gram-positive organisms and the three most common causes of IE are staphylococci, streptococci, and 
enterococci. IE in intravenous drug users is most commonly due to Staphylococcus aureus infection. 
Streptococcal IE is a common cause of community-acquired native valve IE. Coagulase-negative 
staphylococci are less virulent and mostly involved in prosthetic valve endocarditis. Gram-negative organisms 
are rare causes of IE. 

As per the American Heart Association (AHA) and the European Society for Cardiology (ESC), highly 
penicillin-susceptible viridans group streptococci and Streptococcus gallolyticus have an MIC of <0.12 
mcg/mL. The preferred regimen for treatment of IE caused by one of these organisms is penicillin G for a 
duration of 4 weeks. Other reasonable alternatives include 4 weeks of either ampicillin or ceftriaxone. 
Vancomycin for 4 weeks is reasonable only for patients unable to tolerate penicillin or ceftriaxone, or if the 
MIC is greater than 0.5 mcg/mL. A 2 week treatment regimen consisting of gentamicin plus either penicillin G 
or ceftriaxone can be considered in patients with uncomplicated IE. rapid response to therapy, and no 
underlying renal dysfunction. 


RATIONALE: 
Correct Answer: 


* Penicillin G for 4 weeks - The MIC is less than 0.1 meg/mL, indicating that the organism is highly 
penicillin-susceptible. Thus, penicillin G monotherapy would be the drug of choice in this scenario. 


Incorrect Answers: 


e Vancomycin for 4 weeks - The MIC is low indicating that there is no concern for resistance to 
penicillins. Vancomycin should generally only be considered in patients allergic to penicillin or if the 
MIC is greater than 0.5 meg/mL. 


* Ceftriaxone plus gentamicin for 4 weeks - Gentamicin is not required for a duration of 4 weeks 
since the MIC is less than 0.1 mcg/mL, indicating that the organism is highly penicillin-susceptible. 


* Penicillin G plus gentamicin for 4 weeks - Gentamicin is not required for a duration of 4 weeks since 
the MIC is less than 0.1 meg/mL, indicating that the organism is highly penicillin-susceptible. 


TAKEAWAY/KEY POINTS: 


Penicillin G monotherapy for 4 weeks is the regimen of choice for the treatment of viridans group 
streptococcus or S. gallolyticus IE in highly penicillin-susceptible strains. 


REFERENCE: 


[1] Baddour LM, Wilson WR, Bayer AS et al. Infective endocarditis in adults: diagnosis, antimicrobial therapy, 
and management of complications: a scientific statement for healthcare professionals from the American 
Heart Association. Circulation, 2015;132(15):1435-86. doi:10.1161/cir.0000000000000296. 


The correct answer is: Penicillin G for 4 weeks 
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